Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.092; data-to-parameter ratio = 20.6. Refinement R[F 2 > 2(F 2 )] = 0.034 wR(F 2 ) = 0.092 S = 1.05 5986 reflections 291 parameters H-atom parameters constrained Á max = 0.40 e Å À3 Á min = À0.34 e Å À3
There are two independent molecules in the asymmetric unit of the title cyclohexanone derivative, C 14 H 24 OS, in which both cyclohexane rings exhibit chair conformations. They are also equatorial to each other, which permits the ethanethiol substituent to be in a syn conformation with the -H atom of the parent attached cyclohexanone.
Related literature
For background literature on the synthesis, see Bach & Klix (1985) ; Trost et al. (1976) ; Reetz & Giannis (1981) . For the preparation of the starting materials, see: Ito et al. (1979) ; Kumar & Dev (1983 
Data collection
Nonius KappaCCD diffractometer Absorption correction: multi-scan (SCALEPACK; Otwinowski & Minor, 1997) T min = 0.960, T max = 0.978 32350 measured reflections 5986 independent reflections 5000 reflections with I > 2(I) R int = 0.037 title compound can be oxidized with NaIO 4 and the corresponding cyclohexylidinecyclohexanone is produced as the only product in moderate yield.
The conformational energy for a cyclohexyl ring is 2.15 kcal/mol while the energy for ethanethiol is approxiamately 0.7 kcal/mol. From this information it is expected that both ring systems would be in an equatorial position leaving the thiol axial. The xray analysis provided agreement to our hypothesis.
Experimental
SnCl 4 (10 ml, 1M in CH 2 Cl 2 , 10 mmol) was added to 20 ml of anhydrous CH 2 Cl 2 at -60°C. A cooled (-60°C) solution of 1,1-bis(ethylsulfanyl)cyclohexane (2.04 g, 10 mmol) in 5 ml anhydrous CH 2 Cl 2 was added dropwise. Immediately following the final addition of 1,1-bis(ethylsulfanyl)cyclohexane was slowly added a cooled (-60°C) solution of 1-trimethylsilyloxycyclohexene (1.70 g , 10 mmol) in 5 ml anhydrous CH 2 Cl 2 . The solution stirred at -60°C for 45 min and was poured on to 100 ml of ice water. The aqueous phase was extracted with CH 2 Cl 2 (3 X 50 ml 1,1-bis(ethylsulfanyl)cyclohexane was prepared by following the procedure of Kumar & Dev (1983) and 1-trimethylsilyloxycyclohexene was prepared by following the procedure of Ito et al. (1979) .
Refinement
H atoms were found in difference Fourier maps and subsequently placed in idealized positions with constrained distances of 0.98 Å (RCH 3 ), 0.99 Å (R 2 CH 2 ), 1.00 Å (R 3 CH), and with U iso (H) values set to either 1.2U eq or 1.5U eq (RCH 3 ) of the attached atom. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
0.53397 (9) 0.80151 (9 0.0226 (7) 0.0164 (7) 0.0162 (6) −0.0002 (5) 0.0050 (5) 0.0020 (5) C4A 0.0203 (7) 0.0219 (7) 0.0175 (7) 0.0018 (5) 0.0070 (5) 0.0008 (5) C5A 0.0163 (6) 0.0177 (7) 0.0172 (6) 0.0035 (5) 0.0029 (5) −0.0024 (5) C6A 0.0156 (6) 0.0135 (6) 0.0168 (6) 0.0017 (5) 0.0026 (5) 0.0008 (5) C7A 0.0126 (6) 0.0119 (6) 0.0149 (6) 0.0008 (5) 0.0024 (5) 0.0004 (5) C8A 0.0189 (7) 0.0112 (6) 0.0153 (6) −0.0001 (5) 0.0014 (5) 0.0028 (5) C9A 0.0212 (7) 0.0196 (7) 0.0148 (6) −0.0035 (5) 0.0023 (5) −0.0020 (5) C10A 0.0183 (7) 0.0191 (7) 0.0155 (6) 0.0004 (5) 0.0033 (5) 0.0024 (5) C11A 0.0162 (6) 0.0155 (6) 0.0177 (6) −0.0002 (5) 0.0052 (5) 0.0021 (5) C12A 0.0164 (6) 0.0130 (6) 0.0174 (6) −0.0002 (5) 0.0040 (5) 0.0008 (5) C13A 0.0161 (6) 0.0156 (6) 0.0171 (6) 0.0033 (5) 0.0012 (5) 0.0000 (5) C14A 0.0169 (7) 0.0240 (7) 0.0180 (7) 0.0032 (5) 0.0018 (5) −0.0006 (5) S1B 0.02009 (17) 0.01311 (16) 0.01656 (17) −0.00010 (12) 0.00800 (13) −0.00127 (12) O1B 0.0182 (5) 0.0221 (5) 0.0192 (5) 0.0057 (4) 0.0060 (4) 0.0018 (4) C1B 0.0152 (6) 0.0118 (6) 0.0137 (6) 0.0008 (5) 0.0047 (5) −0.0004 (5) C2B 0.0192 (6) 0.0124 (6) 0.0151 (6) 0.0011 (5) 0.0038 (5) 0.0001 (5) C3B 0.0235 (7) 0.0156 (7) 0.0143 (6) 0.0038 (5) 0.0018 (5) 0.0014 (5) C4B 0.0202 (7) 0.0211 (7) 0.0168 (6) 0.0026 (5) 0.0011 (5) −0.0012 (5) C5B 0.0183 (7) 0.0156 (6) 0.0168 (6) −0.0022 (5) 0.0031 (5) −0.0021 (5) C6B 0.0174 (6) 0.0128 (6) 0.0162 (6) −0.0008 (5) 0.0046 (5) 0.0006 (5) C7B 0.0151 (6) 0.0118 (6) 0.0147 (6) 0.0006 (5) 0.0040 (5) 0.0002 (5) C8B 0.0192 (7) 0.0118 (6) 0.0168 (6) 0.0032 (5) 0.0054 (5) 0.0017 (5) C9B 0.0210 (7) 0.0203 (7) 0.0151 (6) 0.0044 (5) 0.0037 (5) −0.0028 (5) C10B 0.0187 (7) 0.0207 (7) 0.0145 (6) 0.0010 (5) 0.0023 (5) 0.0022 (5) C11B 0.0158 (6) 0.0154 (6) 0.0184 (6) 0.0018 (5) 0.0018 (5) 0.0025 (5) C12B 0.0165 (6) 0.0122 (6) 0.0178 (6) 0.0020 (5) 0.0034 (5) 0.0010 (5) C13B 0.0213 (7) 0.0183 (7) 0.0210 (7) −0.0022 (5) 0.0083 (6) 0.0015 (5) C13A-S1A-C1A 104.36 (6) C13B-S1B-C1B 104.78 (6) C2A-C1A-C6A 109.67 (10) C2B-C1B-C6B 109.61 (10) C2A-C1A-C7A 111.20 (10) C2B-C1B-C7B 111.00 (10) C6A-C1A-C7A 112.51 (10) C6B-C1B-C7B 112.67 (10) C2A-C1A-S1A 110.62 (8) C2B-C1B-S1B 110.81 (8) C6A-C1A-S1A 104.83 (8) C6B-C1B-S1B 104.68 (8) C7A-C1A-S1A 107.81 (8) C7B-C1B-S1B 107.89 (8) C3A-C2A-C1A 113.55 (10) C3B-C2B-C1B 113.36 (10) C3A-C2A-H2A1 108.9 C3B-C2B-H2B1 108.9 C1A-C2A-H2A1 108.9 C1B-C2B-H2B1 108.9 C3A-C2A-H2A2 108.9 C3B-C2B-H2B2 108.9 C1A-C2A-H2A2 108.9 C1B-C2B-H2B2 108.9 H2A1-C2A-H2A2 107.7 H2B1-C2B-H2B2 107.7 C2A-C3A-C4A 110.79 (11) C2B-C3B-C4B 110.77 (11) C2A-C3A-H3A1 109.5 C2B-C3B-H3B1 109.5
